Bactericidal/Permeability-increasing protein is associated with the acrosome region of rodent epididymal spermatozoa.
To elucidate the molecular mechanisms involved in sperm maturation during epididymal transit, we intended to isolate secretory molecules that are region-specifically expressed along the epididymis and secreted into the lumen of epididymal ducts. By using differential display screening and DNA sequence analyses, we isolated a rat bactericidal/permeability-increasing protein (BPI) possessing a signal sequence at its N-terminal, which was expressed in the caput region of epididymis, but not in the caudal region. Reverse transcription polymerase chain reaction analysis and in situ hybridization showed that rat BPI messenger RNA (mRNA) was highly expressed in caput epididymal epithelium and that its expression level was developmentally up-regulated. Confocal laser scanning microscopy with the anti-BPI antibody revealed that in both rats and mice, BPI protein was detected on granulelike structures in the lumen of both caput and cauda epididymal ducts, as well as at the sperm surface covering the acrosome region in spermatozoa freshly isolated from epididymis. Acrosome reaction induced by calcium ionophore A23187 in vitro brought about the disappearance of BPI on mouse spermatozoa. These data suggested that BPI, which is synthesized in caput epididymis and secreted into the lumen, is associated with not only the granulelike structures, but also the sperm surface covering the acrosome region, and that BPI bound to the acrosome region is extinguished by acrosome reaction. Possibly BPI bound to the sperm surface covering the acrosome region in rodent spermatozoa is involved in sperm maturation or fertilization.